n the MRI substudy of the International Carotid Stenting Study (ICSS), acute ischemic brain lesions on diffusion-weighted imaging (DWI) were found more often after stenting than after endarterectomy.
I
n the MRI substudy of the International Carotid Stenting Study (ICSS), acute ischemic brain lesions on diffusion-weighted imaging (DWI) were found more often after stenting than after endarterectomy. 1, 2 We investigated risk factors for acute periprocedural brain lesions and lesions persisting on follow-up imaging.
Methods
MRI was performed 1 to 7 days before (pretreatment scan), 1 to 3 days after (early post-treatment scan), and 27 to 33 days after treatment (follow-up scan, performed in 6 of 7 centers) among patients with symptomatic carotid stenosis randomized to stenting or endarterectomy. Acute ischemic brain lesions were defined as new hyperintense DWI lesions on the early post-treatment scan and persisting lesions as hyperintense signal on fluid-attenuated inversion recovery (FLAIR) imaging on the follow-up scan at the site of previous acute lesions.
Negative binomial regression models were used to compare the number of acute and persisting lesions (lesion count) between treatment groups. Negative binomial regression models with persisting lesion count as the dependent variable, which included an offset for acute lesion count, were used to compare the rate of conversion from acute to persisting lesions between treatment groups. The association between location (superficial versus deep and border-zone versus non border-zone) 2 
Results
At 7 centers taking part in the ICSS-MRI substudy, the numbers of patients randomized in ICSS and participating in the substudy were 189 and 124, respectively, in the stenting group and 190 and 107, respectively, in the endarterectomy group. Characteristics of patients participating and not participating in the substudy did not differ ( Table) . 2 In the stenting group, acute lesion count was higher in older patients by trend (≥71 years; RR, 2.1; 95% CI, 1.0-4.6; P=0.067), men (RR, 2.4; 95% CI, 1.00-5.8; P=0.042), and patients with stroke as the qualifying event (RR, 2.5; 95% CI, 1.2-5.5; P=0.021; Figure) . Higher systolic blood pressure (≥158.5 mm Hg) was associated with an increased acute lesion count in the endarterectomy group (RR, 4.2; 95% CI, 1.00-16.7; P=0.044). More severe white matter disease (age-related white matter changes Follow-up FLAIR was obtained at 6 centers, in 86 stenting and in 75 endarterectomy patients and showed signal-hyperintensity in 89 (27%) of 537 acute DWI lesions in the stenting group and 18 (53%) of acute DWI lesions in the endarterectomy group. Patients in the stenting group had more persisting lesions than patients in the endarterectomy group (RR, 4.2; 95% CI, 1.6-11.1; P=0.005; Table) . However, the probability of conversion from acute to persisting lesions was lower in the stenting group (RR, 0.4; 95% CI, 0.2-0.8; P=0.007). None of the analyzed variables at patient level in both treatment groups combined predicted lesion conversion. At the lesion level, only the volume of the acute lesion was significantly associated with conversion (odds ratio, 1.7; 95% CI, 1.5-2.1; P<0.001).
Discussion
Our study using DWI as surrogate outcome assessment is in line with previous research showing that procedural ischemic stroke risks are increased in elderly patients treated with stents 4 and in patients with high blood pressure undergoing endarterectomy. 5 The association between acute lesion count and type of qualifying event may indicate that patients with a preceding stroke have particularly unstable plaques that are vulnerable to dislodgment of plaque debris or thrombus during stenting. White matter disease might be considered an indicator for increased vulnerability of the brain toward periprocedural embolism. 6 In previous reports, the proportion of brain lesions persisting on follow-up FLAIR imaging ranged from 3% to 40% after stenting [7] [8] [9] [10] and was 33% after endarterectomy. 10 In contrast to these studies, we were able to compare the rate of conversion from acute to persisting lesions between patients randomized to stenting or endarterectomy. Although patients in the stenting group had more persisting lesions, their conversion rate from acute to persisting lesions was lower than in the endarterectomy group, which was most likely explained by smaller acute lesions. 2 In line with previous studies, acute lesion volume was the only predictor for lesion persistence. 7, [9] [10] [11] This finding is in line with the clinical observation that in ICSS, most periprocedural clinical strokes associated with stenting recovered quickly and there was no difference in the proportion of patients with disabling symptoms after 1 month. 12 The most important limitation of our study was the lack of power to perform interaction tests investigating whether risk factors for lesions differed significantly between treatment groups. Furthermore, FLAIR imaging may have missed small gliotic lesions at 1-month follow-up.
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